



菅 原 一 晴・加 瀬 健・功 刀 ちはる
下 平 明 徳・神 谷 直 人・平 林 譲 司
群馬大学教育学部化学教室
（平成 19年 9月 12日受理）
Development of glucose sensor at a carbon paste electrode containing keratin modified with glucose oxidase
 
Kazuharu SUGAWARA,Takeshi KASE,Chiharu KUNUGI,
Akinori SHIMODAIRA,Naoto KAMIYA and George HIRABAYASHI
 




Development of a glucose sensor was attempted at a carbon paste electrode containing platinum
 
powder and keratin modified with glucose oxidase. Immobilization of the enzyme is achieved due
 
to on an electrostatic interaction between the protonated amino group of the keratin and functional
 
groups having a negative charge on the enzyme. Glucose was detected at the electrode in 0.1 M
 
acetate buffer(pH 6.0). An oxidation peak of H?O?produced from the enzyme reaction appeared at
 
0.85 V(vs.Ag/AgCl)in 0.1 M acetate buffer(pH 6.0). The calibration curve was linear in the range
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２．実 験
２．１ 装 置
サイクリックボルタモグラムとアンペロメトリーの測定には Bioanalytical System Inc.(BAS）CV
-50Wボルタンメトリックアナライザーを用いた。また、作用電極としてカーボンペースト電極
（BAS 2210）を、参照電極として RE-1B水系参照電極（Ag/AgCl）（BAS 2020）を、対極として


















答を、サイクリックボルタンメトリー（Initial Electric Potential＝ 0.2 V,High Electric Potential＝
1.0 V,Scan rate＝ 0.05 V sec??,Sample Interval＝ 0.001 V, QuietTime＝ 15 sec）により測定を行っ




















Fig.1 Amount of glucose oxidase immobilized to
 
chitin.
Immobilization of glucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase for
 
4 h with stirring. Absorbance at 450 nm
 
was measured with spectrometry.
(a)0 mg Keratin,(b)60 mg Keratin.
Fig.2 Cyclic voltammograms of H?O?and glucose
 
obtained by a modified CPE.
Immobilization of glucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase
 
and 60 mg chitin for 4 h with stirring.
Measurement at the electrode containing
 
30% keratin with glucose oxidase, 25%
platinum powder and 45%graphite powder
 
in 0.1 M acetate buffer(pH 6.0).
(a)Blank,(b)4×10??M H?O?,(c)4×10??
M Glucose.
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Fig.4 Effect of amount of nujol.
Immobilization of glucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase
 
and 60 mg chitin for 4 h with stirring.
Measurement at 0.85 V by the electrode
 
containing 30% keratin with glucose
 
oxidase, 25% platinum powder and 45%
graphite powder in 0.1 M acetate buffer(pH
 
6.0)with 4×10??M glucose.
Fig.3 Typical response curves of time base.
Immobilization of glucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase
 
and 60 mg chitin for 4 h with stirring.
Measurement at 0.85 V by the electrode
 
containing 30% keratin with glucose
 
oxidase, 25% platinum powder and 45%
















Fig.5 Effect of glutaraldehyde.
Immobilization ofglucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase
 
and 60 mg chitin for 4 h with stirring.
Measurement at 0.85 V by the electrode
 
containing 30% keratin with glucose
 
oxidase, 25% platinum powder and 45%





Fig.6 Effect of keratin powder.
Immobilization ofglucose oxidase was
 
carried out in 0.1 M acetate buffer(pH 6.0)
containing 230 units/ml glucose oxidase
 
and 60 mg chitin for 4 h with stirring.
Measurement at 0.85 V by the electrode
 
containing keratin with glucose oxidase,
25%platinum powder and graphite powder
 
in 0.1 M acetate buffer (pH 6.0) with 4×
10??M glucose.
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